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( ) (
) ( )
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(P<0.05)
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S154.1
1/5
[17,19]
[1-2]
[3] [20]
[4]
[5-10]
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[11-12]
[13-16] 1
1.1
- 3
[17] 0~20
(18] cm 2 mm
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kg 1.16 g/kg 0.56 g/kg 37.78 3
mg/kg 47.98 mg/kg 7.63 mg/kg 1 7 5 ) 7
1.2 26 ) o 7 ) (10 10 )
( / =3/100) 4
24 h 1.6
[22]
6 /kg
(1.2%0.1) g/kg (available
nitrogen  AN)
—_— (Rhabditis sp.) (available phosphorus  AP) -
(PSA) 22°C [23]
(E. coli strain OP50)
[21]
20 /g (microbial biomass carbon
1.3 MBC) (microbial biomass nitrogen MBN)
[24] (basal
pH(H,0)6.52 respiration BR)
371.1 g/kg 41.3 g/kg 10.1 g/kg (23] (metabolic quotient qCO,)?*!
10.4 g/kg
CO,-C (urease
activity URE) 37C
14 2h
4 (acid phosphatase activity APE)
(CK) 37C 2h (251
(E) (N) 17
(EN) 3 SPSS 16.0
7.0 kg 70.0¢g ( ) (repeated-measurement ANOVA)
33 cm 28 cm
30 cm 3cm (two-way ANOVA)
( )
25cm Duncan
10 cm 9
15cm
80% 3 2.1
(6 /kg ) 4
(ATCC 14134) ( 1
1.5
1 (EN N)
2 / 6 9 (P<0.05)
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F1 TEEFRERESE L RBEYE
Table1 Mean biomass of earthworms and nematodes at end of pod-filling stage of peanut
CK E N EN
( /kg) 0.00 + 0.00 2.00 +0.58 0.00 + 0.00 2.67 +0.67
( /9) 452+0.44b 6.13+0.55b 11.08 £2.55a 1516 +4.41a
+ P<0.05
E
EN N ( 1C)
2.2 EN
( 2
CK(P<0.05) 80.1%
(P<0.05) 50.9% 1D 4 E
N EN CK
(P<0.05) E N EN
(P<0.01) CK(P<0.05)
2A E N EN
EN
CK(P<0.05) 4 E
N EN (P<0.05)
( ) ( E ) EN
( ) E N ( 2B)
(1 2) 2.3
( 1A B) ( 3
EN N N CK
(P<0.05)
( 2
3 (E N E N
EN) CK(P<0.05) EN
EN CK 14 ( 4 EN
1473 2.34 26.62 21.43 mg/kg (P<0.05) CK 5.71 mg/kg
F2 WEBIFMZHENTIEMEYFEREMHNEENERESTER
Table 2 Repeated-measure ANOVA results for effects of earthworms and nematodes on microbial properties
d.f. MBC MBN BR qCO, URE APE
1 2.78 77.85" 4.24 10.97° 16.16" 75.88™"
1 17.75™ 122.29™ 7.33" 6.15" 25.29™ 52.05™"
> 1 0.86 12.00™ 0.33 2.49 16.85" 13.33"
8
3 75.56™" 38.24™" 39.54™" 14.95™ 52,67 138.25™"
< 3 1.26 7.49" 1.45 1.16 4.36" 22.35™
< 3 759" 7.89" 1.53 8.26"" 2.39 36.78™"
> < 3 0.53 2.05 3.56" 1.83 3.49" 3137
24
d.f. MBC MBN BR qCO, URE
APE * P<0.05 ** P<0.01 Frk P <0.001 3
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Fig. 1 Effects of earthworms and nematodes on soil microbial biomass carbon and nitrogen, basal respiration and metabolic quotient
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Fig. 2 Effects of earthworms and nematodes on urease and acid phosphatase activities
55.8% N F 4 EMIEEFIZ AN HIERYFLSFEREFENEZM
Table 4 Effects of earthworms and nematodes on soil AP, AN and
(P<0.05) E N EN peanut yield
CK 1.78 145 2.02¢/ A (mgke) AN (moka) @)
0 ~ 200
17% ~ 20% CK 10.24 £ 0.09b 44.42+0.20b 8.42+0.23a
CK E 12.02+0.62b 46.78 + 0.86 ab 10.20+1.82a
F 3 AR FOLk BRI WEEFTE N 11.16+1.07b  48.88+196a  9.87+1.30a
PR AW E R T E 5 EN 1595+28la  47.01+033ab  1044+003a

Table 3 Two-way ANOVA reasults for effects of earthworms and

nematode on soil AP, AN and peanut yield

d.f. AP AN
1 13.76** 0.05 1.09
1 7.47* 4.64 0.56
< 1 2.87 3.77 0.29
8

[32]

P<0.05
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Effects of Earthworms and Bacteria-feeding Nematodes on
Soil Quality and Peanut Yield in Upland Red Soill

KONG Ling-ya, LI Gen, LI Yin, WANG Tong, LIU Man-giang, JIAO Jia-guo, HU Feng, LI Hui-xin"

(Soil Ecology Laboratory, College of Resources and Environmental Science,
Nanjing Agricultural University, Nanjing 210095, China)

Abstract: A pot experiment was conducted to study how soil animals (earthworms and bacteria-feeding nematodes) impact

microbial characteristics (microbial biomass carbon and nitrogen, basal respiration, microbial quotient, urease and acid
phosphatase), soil nutrients (available phosphorus and nitrogen) and peanut yield in upland red soil. Four treatments were
designed: no inoculation (CK), inoculated earthworms (E), inoculated bacteria-feeding nematodes (N), inoculated earthworms and
nematodes (EN). The results showed that: ~ Both earthworms and nematodes increased microbial biomass carbon and nitrogen,
nematodes contributed more to soil microbial biomass carbon than earthworms;  inoculating soil animal (earthworms and/or
nematodes) enhanced soil basal respiration, nematode enhanced more than earthworm, except E treatment in pod filling stage;
E, N and EN significantly increased soil urease and acid phosphatase activities (P<0.05) except in pod setting stage; E, N and
EN increased soil available phosphorus and available nitrogen;  the increase range of peanut yield was 17% to 20% after
inoculating soil animal. In conclusion, inoculation of earthworms and nematodes could improve microbiological characteristics,
soil fertility of upland red soil and finally increase peanut yield.

Key words: Earthworms, Nematodes, Microbial biomass, Enzyme activity, Peanut



